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c^H 7fl A]^^ "flSE) srj^ 4o] f o, Hm ^oj ^ 

<3 ^ ^oi M -jlzl*! to $ #3 TOH ^ ^ 

^ *H efoi^ m9 m*SL3, Wife tf 7] „ H 

~ SZL - A HM «1S fifo] ^ ^ ^o> ±^ ^ ^ OJ ^ ^ 

«>OH-*>JI, H^O, XJbH ^O) ^ ^ g ^ ^ 

^ *W ^ ^ ^ojofl oj^ ^ 3,-^ ^ oJ 

4. 

£. 3 
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&tt #£*fl "flS.^ g SSa^ ^{NONVOLATILE SEMICONDUCTOR 

MEMORY DEVICE CAPABLE OF PREVENTING PROGRAM DISTURB DUE TO A NOISE VOLTAGE INDUCED A 
A STRING SELECT LINE AND PROGRAM METHOD THEREOF} 

£ 1£ £ €^1 ^lSH] fio^fe 

£2uE H 5}<y »H ^es] y>^«V ^A]ofl; 

£ 3£ £ *m ^^*}7i ^ eh^s; 

3E. 4^r #aJW *HS.3j o^o] i^^. ZLelJL 

100 : iflael ^ <H*H°1 110 : ii^ 5}^1 *IH 
120 : 130 : a|H*l 33. 

140 : 1 2fli 711o]e sjs. 

<io> tiK£*|l oflse^ #*]-t<H] # c| -7^1^^^ ^ 

35-4 



1020000076375 2001/7/1 

<ll> a> £ ^ p,)^^ ^ol ^7]^o.S. ^7] ^ 

^ fc^l rfttV ^7)- ^^V^ o.^. #7>£U oicf. a*)-, 

A l SM ^ ^ ^'2]£t *l}^Rf 1- fl^ *KE*fl ^ll5Le] ^]o] ^o,] 7l . 

NAND^ #2flAl ^S.^ ^lolcf. ^_^.s A ] ^ $}o]&\M. ZLCfl^. -ff*l* r 7] nfl-g-o)l , 

#efl^l *)}-2-5l #*l^r ^l^o) #7.1-71 ^ SU^r #7} ^1# 

#tfl-g- ^^71, #tfl-g- ^)o]l ^^711 Af^-£1J7 olcf. 

<12> NAND^ «2flAl o|}S.sl ^1<4 ^ 1- tiV£^l #*1^ xj 7 |ajoi ^ 

7l ^ ^^.zl^ 7}^«r ^- ft (Electrically Erasable and Programmable Read-Only 
Memory cells)^: 1^, '#^^1 EEPR0M iH"'^^ Ir^tf. ^Efl^l 
EEPR0M ^ f S^l^l- JE^rH, ^"71 e^t^e^ ^ ! (0 | # p 

<8)3 #3E*fl 7m (HL^r £=L) f ^ #3 lol^ X| 2 (ofl§ s-^ f N ^) 

^1 iiA ^ ^ efl o] <g^ #f g ^jo] <g« # (source and drain regions) A> 

oloi ^ o|c* 4H] <a*is H xj^fA t^*}^ Til olE (floating gate), ne^l 

-¥--8- Tflole Aj-ofl o^^^ xiol Tflole (control gate)* IftM. 

<13> o] g.o)cfl £ «£3j*I ^H— ^ §2flAl rflS.e| <He)lol7> £ 4^1 £Al5lol ^t} 

. £ 4« #2^, nflS. Si f ^HH^ tilE el-ojl;^ yj^yj- cfl^-^ ^ 7 flc>l ^ ^ 
- (lO)* £ l°fl-b 27fl2l hie efojs. (BL0; BL1) ^ ^ 

°A ^"S^Kr 27fl«l ^ iE^S (10)01 iAl^Ol Ojcf. Zl- f AE^ (10) O. ^ X ^g, 
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E^fl^^S.^ ^S.^ #3? S^l^E] (SST), *fl 2 Siffl^^S^ e 

®x) + b] (GST), zielJi #7) ^ej e^^i^e^I- (SST, GST) AH°fl 31 <£^€ 44^ 
#eJM EEPROM €1- (MCm) (m=0-15)3. ^S^. #7l ^ m^^li^ (SST)^fr 

tfl-§-*Kr efoio]} nefl^l ^ iS^ aje» (SSL) oil ^MBl- y\ 

#7l 3*1 js^x]^ (GST)^r i^-i ^ (CSLH ^ 

3*1 *m Sj-O] (GSD^l 711 olE^- ^Cf. ^3L, ^E^.A}^ SiXli^ 

(SSL)^ ±SL£: ^ ^-7] 3*1 e^xI^e-I (GSL)^ =ell<a a>o1<^]^ #g})A] 

EEPROM (MC15-MC0H 3! ^4^^, #7l « (MCl5-MC0)^r tfl-g-*Rr — 5**1 

1- (WL15-WL0H1 A A <3 
<w> ^7H, ^ #5flA] EEPROM -3V^ ^ *i<?h8: 

£\£-If- ^7^4. ^ ^#^1, EEPROM €1-* MZL^^}7l ^sH^, ^ a]^ 

^ ^£ #eJW EEPROM it^ $1=. 5}o]o.^. Jl^<a- (ofl* s-ig, 20V ^V^JlS. 

^ #7l Diia^ ^o) c-1 ^ ^ #<3-jl3. ^sfsl^ 

&£) EEPROM €M ^ ^ISM^ £^3*1 
<15> ^7} fl = sj-^l a c H] <£;g^ ^hhsIxI ^ #5flA] EEPROM «^8: SSzi^ 

*1-*1 &ji -§-<H*> = A<£ A oHl <g^^ Ai@>*g pfljEe) ^(#)# H5.zl^}jl;*> ^ nj) 

^ %?} #2JW EEPROM ^ W -g^t- ^ nflM 

^s)*} ^ #HflA] EEPROM iSl-^JE <*l7}-^t}-. ^-71 e}ol ^H] ^3*] 
EEPROM ^1, A o v 7l €°H "li^t}-' #2fl^l EEPROM €°1 

^. H}o]o)] <g^£l aj^Bfl ^o^ iS SZL ^ tl^Ei 
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(self-boosting schemed °l-g-$ ^) H 0 ^o]4. ^s-^-i^ ^-§- 6 l-§-tr 

SS^^ U.S. Patent No. 5,677,873<>fl 'METHOD OF PROGRAMMING FLASH 

EEPROM INTEGRATED CIRCUIT MEMORY DEVICES TO PREVENT INADVERTENT PROGRAMMING OF 
UNDESIGNATED NAND MEMORY CELLS THEREIN^ ^AS, zl^jl U.S. Patent No. 
5 , 991 , 202^] 'METHOD FOR REDUCING PROGRAM DISTURB DURING SELF-BOOSTING IN A NAND 
FLASH MMEORYA^t A^Sl^. 913., Sf^. 

<17> # 7 ] Oj-g-^ «j-^<Hl 4€- "^4 Ej-o]n o l £ S ^ 

^tt S. 5«- #2^, 3*1 S^xl^Ei (GST) 3 7flo]Ho]l #<&^ S]7>^-o.3. 

*l 3*1 ^57} * r £€4. ^ «m 5K1 Hl-t BLonm ov^l £#<>i <y\7}s\ji, 

«1S e^-o] M> BLl)^)^ ^5.ZL^ ^ (program inhibition 

voltage)iL5.^ 3.3V ^ 5V^ £Q &® (VccH 91?}^. , «)S e}-<?l (BL1) 

ofl iS^ ^ (SST)^ TflojEofl ^oj^. oi7>^o.S.Mi 

^ E^)7)iBl (SST)^ iii (lEfe 1 l^^liB^ *fli|)7 r 

(Vcc-Vth) (Vtlnr — — ^ ^ E^flxl^E^ ^<?J-)7>x] ^#€4. °H, ^E. 

*y M^l^B) (SST)^r a}^^- (S^, ^ _$LS£t}). <g£o} ^2)- 

°1 ^#£r '«m M Wo]Bl- 

<18> H Cf-g-ol], e}o]o1| J7^<y- ^ 512^ (Vpgm)^- 017H1-J1 <d 

2}£|*] $H e}°Jl-^ (Vpass)-I: °j7>^-o_^^ ^ e$ 
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*)-Eio] 4tf ^oj. (vchannel)o) o 1fe ^o|b^ ^ A>oH] p _ N 

Bfl^ Aj-^ oj^ ^ol^ fc^. 



<19> 



*** to-*-* -fl* o]^ ^o, #eflA] ^ A} 

1 US. amsi #±s) JL> ^ AJJ . 

U*l ^^14. il^ hbJ*]^ (sST)-fl (H^, h>s ol-sflofl 

*W*> «e] 4 oci5)* * +> * 7 , ^ * (MC15H] ^ 

fls. Sfoi (WL15)0)1 ^ (Vpgm)ol oj7>€ ^ £ 5o)] ^ ^ ^ 

% W Bfoj (SSL) o| ^oj- Hm ^ ^ _^ )o] ^ ^o] (WL15) ^ 

^ 0.3L oj^fl ^ ^ (Vcc)icf M Jfc£ MtK # 7] ^ 4 ci (SSL) ^ ^ 

*>#°] ^ ^ ^ ^ ^ eJ ^ ^ 

*)» **B HIS ^oio^L ^i47»» W . ^, E 50| ^ ^ 

^<8 * ^)-E^ ^ ^ ( VchanneI ) (5Efe ^ , d oj._ Vinhibit)ol ^ 

* (ssd^ *gsa * l3jl * H AV (Jfls ^ ^ oJ£] 

HI ^ ^S^L^ 2£l££i ^ 
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<20> slx) ^ A]©} ^ojofl o]^ pfliel ^^g^- rt)| ^7]- 

^ * ^] 

<21> (^) 

<22> ^ ig-^>7) JJg. rg^o, o^j # ^ H 1 ^5^, -i-^)^ 

*SL*\ «j-^ol ^l^cf. a> 7] M ^ ^ m ^ 

^ 7fl^ ^ ^^#-g- x^S.^ ^^]o)^ S.^}S] , # 7 | Z]- ^ J ^ 

- -^1- E ^ ^42^ HL®x} + B]o) =efl<y xj-o]^] ^ ^ 7fl 

^ ^ J=a*]>i3*S al*«H*H, # 7 ] zj- ^ ^ ! ^ M^l^E^ 

-31^ «1S e}«yofl ^SU, #7] ^ ^h^^ ^ 2 ^ E^A Eif 

^ 1 ^ ^l^U, #7] ^ ^H^ # o| 2 ^HJJ E 

5! P€ <3*W ^ -e))o] <g<* ; ^7] ^ cg^ # A>o] 

^ S3. « tfofl $43 « o. t|| o] IS « o. ^ 

- 7f*H, # 7 ] ^ ^ ^E^o| ^ e^^^e^o] 

^« ^^^4. ^7) ««|^ ^£^1 uflas] sszl ^^ 7l o^^ 

^fe, #71, ^71 ^ l e^oio] ^] ! ^<a-o.5. wl-ol^^^ ^bHW, cfl 
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(Vcc) $ #7] ^ ! ^^q. ^ ^ 2 ^ (GND) # _ >i+7> 4# 
41. W 4 1 efojo. ^ 2 ^ ^ 2 ^ Afo] ^ ^ 3 ^ 

o] ^a HH <yc>H, ^71 *)j 3 *d<^ *fl 4 3*4 ^ 5 ^ A>oH ^ fl ^ H) 

1 ^ ^A)7)7lo,] ^L*> ^d^lJl, ^7) ^ 5 £S2| =*| 

A= (*)] i _ ( £* V pgm), °17}*\ $} = efo] tfl ^Eig ^ ^ojoj ^ 

<26> £ ^ ^ leJl ^ 

- ^ 5Hr ^ ^ MM-Ei, io, ^ojofl 

^ S^l^, ne)j7 ^7) ae^ E^)^^ iox ni 

^7) M^)^^ ^o, A> olo,l 3]^ ^3 ^ H^liE] 

M ^ ^ 7flo] ^ ^-7] ZJ- € ^H^c^ ^ H^^^o, ^ 
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* ifljZHj ^ ^ * ^ ^ ^ ^ ^ ^ 

^ -5LZL*» A>o) M h] h ^oj ^ ^ ^ ^ ^ ^ _^ 

TO $ tf* TO°fl nj.^ ^7] ^ e^oj^ g Al- 7 ] ^ H ^o]^ .^o| # 

16,W - * 7] ^ ^ *>l 4olt^ «)H ^ ^ ^ ^ 

tf* * 2 , d ov ~ ^ ^ ^ ^ ^ ^ ^ ^ ^ _^ 

« ^ to 3 -sua ^ w — — *y ^ ^ 1 ^ 

<27> (*)._§_) 

• ,al * **l ^ H<w ^ ^ ^ 

<29> (^A)^l) 

«*c| ufe ««M oflj^ ^ AH# . H]s ^ 

-d^ Bfo] Wf ^ ^ ^ o] ^ 

35-11 



^20000076375 

2001/7/1 

llTfl £ «*eq vfl^ #2flA] ^ 

*S)*r «1S ej-o} ^ ^ ^ _^ ^Hig ^ ^ojo^ , d 

^# u l— e^-o] ^ ^ H]Ai m ^ ^ m ^ ^ _^ ^ 

£ «*# «EflA] ^ ao ^ fe £ ^ 

flt*. -fliEl * o^ H (100 ), 4 ^ (120); ^ ^ (13o) 

* ^~ 7,1 °^ ^ (140)1- SW. € *1*M (100)^ rcfEf afl^ 

4^ 7fl*) € ( ^ ^ (12)s oWo] ^ A ^ ^ (12) o 

^^1^ (SSTm) (m=0,l,2, .... i)« ^ H , -J=% x d *j js^^ 
(SSTm)^ 7flo] S ^ Ad ^ (SSL)o)1 ^ ^ a2) ^ ^ ^ 

^ J=M-Ei (GSTm)« i^H, ^ (GSTm)£) *Ms fe ^ Aj 

- ^ (GSL) ^ ^ * ^H* (12)3 44 (SSTm) ^ ^ 

^ ^ (GSTm)^ -eflo] Al _ 0]oj ,^ sl+ m ^ ^ #gfl 

-1 EEPR0M «« (MCn) (n=0, 1,2, ... ,15)0] *| t A 4 (12)4 EEPR0M 

W (MCn) ^ ^ ^J- (WLj)ofl ^ 0^4. ^ 

(SSTm)^ -elloio h] e ^ (BLm)o|1 ^ ^ 

^ (GSTm)^ ^f- ^o d (CSLH) ^^ €cf ^ AJ ^ ^ 

° J (SSL) ' (WLj) Zl^Jl x dej ^o] (GSL) ^ „ Aje} ^ (12Q) 
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<32> # 7] <g ^ ^ (120)^ H ]h ^oj 4j 3 ^ 

*S SSzifl $ #3 44 ^7) ^ gj^s. g ^. 7l ^ 

(iio)7> c| ^sh, # 7] ^ ^oj ^ H o qi (H0)^ 4 o, f2] 

al ~ ^ ^ ^ ^ ^ ^ # ofl 44 * 

£$m #7] <g sis (120)1- *a« il^ ^Hfl ^o] (SSL)# 

~ * ^ *H ^1 (110)3 4fMl* 'h^I^I h" JWfc £ 2« 

*>43 PM0S H«*)^ (501)4 37fl4 NM0S ( 50 2, 503 , 504)^ ig^ x d 

^ 4?1 *H -B-Ms (110)1- TMj*H, £4£ 44 *o] ^^^4. 33 ^ 

(SSLCTL)- = His 401 ^ ^ #OJ . ^ ^ (GND) ^ _^ ^ 

# 5fe4. <>1^ PM0S (501)7> H ^5)7)) ^ ^ ^ ^ 401 

(SSL)£ ^ ^ (Vcc) ^4. -oM 33 ^ (SSLCTL)fe Afol# ^ 

--^ AJ - ^ « ^ * W 3<24 *H ^g* ^4 

01 ^ M0S (504)7> € £4*1 sH, ZL ^4 44 401 (SSL) o 4o] 

^~ 10S (502, 503)^ ^ (2Vth)o)1 ^ o §fe ^ 

(VSSI) i^-fr 

<33> c^]^ ^ ^ (SSL)4 ^ (504) AHoJ) 27fl ^ ^ 

^~ * M 10S ^1^1**1 5U4. *>43 4°li>J= *U€ nmos 

~^-^ 7 > ^ M «W4, 37fl 2^ n ^4 ^ Wsls. 

NMOS S^^]^e-|1-o) <g^^ ^ 01 c]-. 
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<34> ^ S. #7] *|)o]*} 3\sL (130)^ sj-Ol # (BLi)oJ) ^ 

Efl-§-*Rr sIM*] t^sfs. (130_i)^- lft4. $7} A>o]s. j^o> ( ^o]^} t*]^^ ^B»>g 

^S.^ C-flo)Ei# CiHEil- <i 3^ 7l]o)H ISjsL (140)» ^Sfl °] E"| 

#3 tH^l ^^Cf. A>ol^ ^0_V ( ^o]^,} ^3)^ <g 3^ 

~ (140)* #3) <^#^ H^S^ ?17>5)^ C-i]o]E^l- oj^ojg, X-j^t}. 

<«, ale ^o] (BL0)o1 | tfl-g-*}^. ^o}^] ^ (i30_0)» ^SSH ^ 51 7l^o] 43 
^ wjn ^oi # (BLl-BLi)ofl nfl-g-^ ^o^l (i30_l~130_i)^ #7] 

s|H*] (I30_0)sf #<|J^. 7]^ ^ ^ 5}--^ 

< 3 5> ^71 5)H*] ^ (130_0)^ PMOS Sf^]iEi (M2), 57fl^ NMOS J=«*1^B|# (M1> 
M3-M6) =L€\J1 2 7fl^ -y^E^S. sfl^j (50)# NMOS H^Ul^ ( M l)^ 

«U= e>o] (BL0)3)- ^jei (Nl) A>o)ofl ^ ^ ai ) H ]e e^-ci ^ ^ H ^ 

(BLCTL)# ^of^l^ TflojE^. -efloio] ^ ( N l)ofl ££3 PM0 S J= 

(M2)^ TflolM ^ dt^.^ a] ^ (LOADEN) % £<S (Vcc) 

^1 QHQA. ^ 7])o)^7} #<g- (Vss S^- GND)4 «1S e]-o] ^ ^ 

J: (BLDISH1 4^ MsH^l^Ei (M3)^ ^£1 (Nl)sf 3*1 A}0 )^ c^sH, 

«m ^ (BLO)^ #*M- «J-^sr>j7 ^|ol^l ^3) ^* ]m ^ b,]^^ ^ 7]# 

^°1^ 7 > y lS Ajjr (BLSELH] NMOS S^l^E} (M4)^ ^ 

(Nl) ^ efl^l (50)^ JuS (N2) a>oH ^^tf. sfl^ (50)3 ^ (N3) - 1QS ^ m 
(M5, M6)* -S-«fl 3*1 ^ofl ^-71 H^^^Ei (M5)^ TflojE^ kE 

(Nl)ofl ^^Sjji, Aj.7) e^^]^ (M6)^ TflojE^ Efl^l a] j: ( LATCH )°fl 
NMOS ^?3^^t (M5, M6)^r «lS 5^<?1 (BLO) ^ ^oj. ^ ^ 
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(LATCHH1 -g-^H 2fl^l (50H] W# cflolEjo] ^Efl^ ^^ Amcf 

£ 3^ £ ^ofl ^ te<g - >7] ^ 

«■ ^iS E o)4. ol^, £ ! ^ £ 3# #2 - H ^ #gflA] ^ ^ 

£ H]S Bfo] ^ ^ ^ XJ@j ^ ^ _^ ^ ^ 

*d^, 27^ *)h ^o) # (BLQ( BU)# o] ^ H ^ ^ 

SSZlM C-flo^ ^ -Ol'Ol «1H ^0] # (BLQf BL1)o)] ^ o^ fe ^ ^ 

# (130.0, 130_l)-fl ^ 7} ^ M ^^s, , 0 , ^ H]s 

1- Efl^ltb 4«H ^ (130_0H tfl^fe H ]M ^ (BL0) ^ ^ H]s ^ o]5} ^ 

J1 ' 'i' 4H*| h^ (i3 0 _l)o,l cfl-§.*> 

«1S (HL1)* ^ «]h e^io^ =sL2 M EEPROM 

€ («» MC15H1 oj^a fl = ^oj (WL15) ^ xHfo] xr^aj ^ 

*tf 4* (Vpgm)# 44 fl E ^ojo]^ W> ^ 

*S (WL0~WL14)^ a H M W ^ a* (Vpass2) 

<>1^ E 3-11 51^ » M eo], H]JL ^o, ^ ^_ HH 

« (SSL)- ^ ^ w ^ wm ^ ^ ^ (BLSEL) « HI 

- ^ 5,1 * ^ (BLCTL)- Vpassl^l *H 4U ^o] W . o)<4 ^ H> A]jr 

(GSL, BLDIS, LATCH)^ ( G ND)^ ^-f efl^ S ^^4. o]^, ^ ^ 
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SL± W (CSL>£- W 44 e**,^ (GSTm)5] „ ^ (punch through)# ^ 
fl* ±W w W ^N, Vpassl ^ 3 

~ ** 7 ^fe ^ ^ (V P ass2)i4 ^ = SziM «. Bi ^ A]€ 

^ 91^ &Qo)tt. o)^ » }c]c] ± 2 ^ ^ 4SAi> TO M «*|^# (M1) o Vpassl 
h]h ^o] ^ ^ H ^ (BLCTD-fl aj ^ (12) 

* 4L* (SSL)ofl 4*4 « W> ^ ^ (130 _ 0 i3o _ i} ^ ^ 

~^- El# (M4) - Vpassl 3^ *M ^ Hm ^ ^ (BLSELHj 

#7] «1M ^oj ^ ^ H]Aij ^ AJ ^ ^ (BLQ) ^ ^ ^ 

tf* ^7) «]h ej-oj (BL1) o ^ 

^€4. o H , H]^ HIS ^o] (BL1H ^ ^ ^ (ssn)7> ^ 

^-o S£]7] 1fl y)xjlJ} H]s ^ (BL1H ^ (12)ol #j . 



<40> 



=l 4^1, — — ^ ^ «^ ^ ^ 7HK £ 3011 EAm ^ ^ ^ 
4l-5> (SSLCTL)7> 4«aflAj * H Ms «o] W . o] fe ^ ^ (SSL)o] 

4*H- NM0S M*,^* (502, 503)^ ^ ^ 

(Vssl)o^ ^ # ^ ^ ^ ^ (SSL) . ^ (vcc) ^^ ^ 

* 3tt (Vssl)As 4°H^4. Vssl^ 4^ s^oj} 4^ 

<41> Vth < Vssl <Vshutoff 



35-16 



120000076375 



2001/7/1 



:> °J7H, Vth^ HIM e^-Oj-i- 7l^O.S ^EH E ^}^o| e^_^ ^oj.^. 

M-Ehflai, Vshutoff^ a]E ef-<y^- 7|fo^ ^eh E^j^o} 

(shut off voltage)^ M-Ej-Vfii}. w}e e)-olofl ^oj-oj o] 7 ]. 

3^ ^-f, Vshutoff^ (Vcc — ( £ *Vpgm))°l -^4. £^ efo] tfl ^e ?y a] eh bj.o] 
3 «]«• M-e}\H4. °l*r, il^ ^ ^ (SSL)ofl «y^t!- 31 .El efo] (wlisHI 

^ (°l*h £<&'°W ji^*h, -o]^ 

^*HH Vshutoff^l NM0S M^^liE^ xJ<y-o] 2ufl7> ^sjo) $1 

€^ i^lZ, ^ofl ^ ^ ol-g-^ ^^>4. 

3l^r*)H, ^^^o] S5.ZL^ ^o] a^s)^ aJe« = efo] (WL15H1tt 
- ^ (Vpgm)cl *l7}sU w]^^ = ^ois. (WLO-WLW)oim (Vpass2)ol 
^l7>^rf. *M ^£ w>6f ^o], wl^uj HjE ej-o] (BLl)ofl cfl-g-^ ^ ae^ (12 ) 
°) «=-^S)7l nfl-g-ofl, Aj- 7 ] nj^EM ti)E efo] ( BL1) * aJ- 7 ) ^eH ^o] (WL15H] 

#efl^] EEPR0M -t (MC15), ^5.^ ^-^ ^ ^o. ^sr-w. 

^^M^ 145} F-N B^^# ^}^>7lofl (Vinhibit)?}*] 
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